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Biologic Features

Since its description by Chiari in 1887, the etiology
and pathogenesis of salpingitis isthmica nodosa (SIN)
has been the subject of much debate. Although Chiari
suggested that the lesion resulted from chronic salpin-
gitis, more recent reports suggest SIN is a primary non-
inflammatory process similar to adenomyosis of the
uterus' and diverticulosis of other organs,2'3 although
it is recognized that secondary infection may be a com-
mon occurrence.4 Clinically, this lesion has been related
to ectopic tubal pregnancyl-6 and infertility.' 5 '7-" Al-
though the incidence is not known, Honore5 reported
an occurrence of 2.86q7o in a group of patients with tubal
ectopic pregnancy and 50%o in a group of infertility
patients.

Salpingitis isthmica nodosa is often bilateral and usu-
ally characterized by a fusiform, nodular swelling in
the isthmic section of the oviduct but rarely may affect
the ampullary portion as well. The typical histologic
features are chronic salpingitis and cystic diverticula of
the mucosa within the muscle wall. Bundey and
Williams"2 considered this lesion to be neoplastic, be-
cause no chronic inflammation was present and because
a tumorlike swelling was found. Although there appear
to be no other reports in the literature to support the
neoplastic potential of SIN, this lesion has been de-
scribed as progressive and capable of involving the
whole oviduct. "I

Animal Model

Changes similar to those described in women can be
induced in mice by subcutaneously injecting outbred
female CD-1 mice [Crl:CD-1 (ICR) BR] with diethyl-
stilbestrol (DES) dissolved in corn oil on Days 1 to 5
of neonatal life (2 pAg/pup/day). Controls receive corn
oil alone (Figure 1).
The hormonal treatment results in oviductal altera-

tions in 1000o of the exposed mice. At 1 month of age,
focal epithelial hyperplasia is observed, with a single
diverticulum extending into the muscle wall (Figure 2).
Epithelial hyperplasia with epithelial folds extending
through the muscularis is present by 2-4 months. Some
of the folds split the muscle wall, which results in an-
other layer of connective tissue around the epithelial
elements. These glandlike structures connect with the
oviductal lumen. The lesion progresses, and by 6 months
of age there is marked epithelial proliferation with ex-

Publication sponsored by the Registry of Comparative
Pathology of the Armed Forces Institute of Pathology and
supported by Public Health Service Grant RR-00301 from
the Division of Research Resources, National Institutes of
Health, under the auspices of Universities Associated for Re-
search and Education in Pathology, Inc.
Address reprint requests to Dr. Retha R. Newbold, Labo-

ratory of Reproductive and Developmental Toxicology, Na-
tional Institute of Environmental Health Sciences, National
Institutes of Health, Research Triangle Park, NC 27709.

333



334 NEWBOLD ET AL

Ii

0,

I

2 '

3

Figure 1- Photomicrograph of the isthmic segment of the oviduct of
an adult CD-1 control mouse. Tortuous coiling of the oviduct results
in several cross sections in this illustration. L, oviductal lumen. (H &
E, x35) Figure 2- Photomicrograph of the isthmic segment of the
oviduct of a 1-month-old mouse receiving DES on Days 1-5 of neona-
tal life. The epithelial folds are of normal height, but the epithelium
extends into and through the muscularis (arrow), L, oviductal lumen.
(H & E, x30) Figure 3- Photomicrograph of a section of the isth-
mic portion of the oviduct from a 6-month-old mouse given DES on
Days 1-5 of neonatal life. The lumen (L) is surrounded by a thickened
wall containing glandlike spaces lined by tubal epithelium (arrow). (H
& E, x30)

tension into and through the muscularis (Figure 3). This
results in an irregular serosal surface. There is no ap-
parent connection of some glandular structures with
the lumen, and the entire circumference of the oviduct
may be affected. Although epithelial proliferation is ex-
tensive, this lesion does not spread along the serosal sur-
face to other organs, and metastases are not observed.
Similar morphologic lesions are not observed in the
oviducts of untreated control mice at corresponding
ages and at various stages of the estrus cycle.

Comparison With Human Disease

SIN in mice and SIN in humans show many similar-
ities. In both species, diverticuli of the oviductal mucosa
extend into the muscle wall, forming pseudoglandular
islets of epithelium surrounded and enclosed by con-
nective tissue. In addition, the lesion is progressive and
may or may not be associated with secondary inflam-
mation. SIN can be localized in any segment of the
oviduct in both species. Although connective tissue
hyperplasia of the isthmic segment of the oviduct in
humans is a common histologic characteristic, this fea-
ture is not generally present in mice. These stromal
changes observed in women may be due to secondary
inflammation. In both species, SIN is associated
with infertility, and in women it is related to ectopic
pregnancy.

Prenatal exposure to DES has been linked to a vari-
ety of teratogenic and carcinogenic effects in the female
offspring of humans. Alterations in mullerian-duct-
derived tissues appear to be a common denominator
in the observed abnormalities. Animal studies have
demonstrated similar lesions in the uterus, cervix, and
vagina of mice exposed prenatally or neonatally to
DES.`3-'6 Reports of oviductal malformation in
experimental13"17 and clinical18 studies as well as in-
creased incidences of ectopic pregnancy" suggest that
the oviduct is also one of the affected mullerian-
duct-derived tissues. A recent study describes SIN, simi-
lar to the DES-exposed lesion in mice, in the oviduct
of a woman exposed prenatally to DES."'

Usefulness of the Model

The induction of SIN in mice provides a useful model
for the study of the pathogenesis of hormonally induced
lesions of the oviduct and possibly other developmen-
tal malformations. This animal model will permit the
study of control mechanisms that can be used in treat-
ment. It further should be useful in determining the
relationship of diverticulosis and inflammation in the
pathogenesis of SIN.
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